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ELECTRICAL CONNECTOR 

This application is a CA (Continuation of Application) of 
U.S. patent application Ser. No. 1 1/728.392, filed Mar. 26, 
2007 now U.S. Pat. No. 7,669,636. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to the art of electrical con 

nectors, and more particularly to an electrical connector pro 
vided for mechanically and electrically connecting a chip 
module to a printed circuit board (PCB). 

2. Description of the Prior Art 
Electrical connectors are widely used in the connector 

industry for electrically connecting a chip module to a printed 
circuit board (PCB) in personal computer. Conventionally, an 
electrical connector mainly comprises an insulative housing, 
a multiplicity of terminals received therein, a load plate and a 
lever pivotably mounted on two opposite sides of the housing. 

Referring to FIG. 5, a conventional electrical connector 10' 
comprises an insulative housing 20', a plurality of terminals 
received in corresponding passageways of the housing 20', a 
metal stiffener 30' partly covering and reinforcing the housing 
20', a metal clip 50 pivotably attached to an end of the stiffener 
30', and a lever 60' pivotably mounted to an opposite end of 
the stiffener 30' for engaging with the lever 60'. 

The housing 20' defines a multiplicity of passageways in a 
rectangular array, for interferentially receiving correspond 
ing terminals. 
The stiffener 30' is substantially rectangular and comprises 

a pair of lateral sides 36' each having a substantially L-shaped 
cross-section, a left end 32 having an U-shaped cross-sec 
tion, and a right end 34' having an L-shaped cross-section. 
The housing 20' is fittingly received in the stiffener 30'. The 
U-shaped cross-section comprises a pair of stopper 322 
extending therefrom and an anchoring portion 324' disposed 
on one stopper 322 for locating the locating portion 624 of 
the lever 60'. 

The lever 60' comprises a pair of locating portions 624 
pivotably received in the chamber 322 of the stiffener 30', an 
offset actuating portion 622 between the locating portions 
624', and an operating portion 63' extending perpendicularly 
from an end of one of the locating portions 624' and bent 
towards the offset actuating portion 622. The operating por 
tion 63' is disposed outside of the stiffener 30'. 
When the electrical connector 10' is assembled, the lever is 

engaged with the anchoring pad of the stiffener 30. The oper 
ating portion is used to drive the cover engaging/disengaging 
with the housing, however the operating portion in the art is 
disposed too close to the connecting portion 6.1' of the lever, 
which decreases the space for users operating the lever to 
open/close the cover. In addition, the lever of the art uses too 
much material and needs a complicate manufacturing pro 
CCSS, 

Thus, there is a need to provide an electrical connector that 
overcomes the above-mentioned problems. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to pro 
vide an electrical connector able to ensure a stable and reli 
able mechanical and electrical connection between the chip 
module and the printed circuit board. 

To fulfill the above-mentioned object, an electrical connec 
tor in accordance with the preferred embodiment comprises 
an insulative housing, a plurality terminals received in the 
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2 
housing, a stiffener engaged with the housing, a clip and a 
lever pivotably mounted on two opposite sides of the stiffener 
and a securing member engaging with the locating portion of 
the lever. The lever comprises a pair of locating portions 
pivotably received in the stiffener, an offset actuating portion 
between the locating portions, and an operating portion 
extending upward and frontward from an end of the locating 
portions and bent far away from the housing. 

Relative to the present technology, the electrical connector 
in accordance with the prefer embodiment of the invention 
defines a lever comprising an operating portion extending 
upward and frontward from an end of the locating portions 
and bent far away from the housing, which increases the space 
for users operating the lever to open or close the cover, and 
decreases the material and process for manufacturing the 
lever. 

Other objects, advantages and novel features of the present 
invention will become more apparent from the following 
destoppered description when taken in conjunction with the 
accompanying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded, isometric view of an electrical con 
nector in accordance with a preferred embodiment of the 
present invention; 

FIG. 2 is an assembled, isometric view of the electrical 
connector shown in FIG. 1, wherein the lever is open; 

FIG. 3 is an isometric view of the lever of the electrical 
connector shown in FIG. 1; 

FIG. 4 is an assembled view of the electrical connector 
shown in FIG. 1; 

FIG. 5 is an exploded, isometric view of a conventional 
electrical connector. 

DESCRIPTION OF PREFERRED EMBODIMENT 
OF THE INVENTION 

Reference will now be made to the drawings to describe the 
present invention in destopper. 

FIG. 1 is an exploded, isometric view of an electrical con 
nector 1 in accordance with a preferred embodiment of the 
present invention. The electrical connector 1 provided for 
electrically connecting a chip module (not shown) to a circuit 
Substrate (not shown) includes an a generally rectangular 
insulative housing 2, a multiplicity of terminals received in 
the housing 2, a metal stiffener 3 partly covering and rein 
forcing the housing 2, a lever 4 pivotably attached to an end of 
the stiffener3, a metal clip 5 pivotably mounted to an opposite 
end of the stiffener 3 for engaging with the lever 4. 

Referring to FIG. 1-2, the housing 2 includes a pair of first 
sidewalls 202 opposite to each other and two opposite, a pair 
of second sidewalls 204 connecting with the first sidewalls 
202 respectively. The four sidewalls cooperatively define a 
generally rectangular cavity 208 in a middle section thereof 
for receiving the chip module therein. A multiplicity of pas 
sages is defined in a portion of the housing 2 under the cavity 
208, for receiving a corresponding number of the terminals 21 
therein respectively. 

Referring to FIG. 2, the stiffener 3 is substantially rectan 
gular and comprises a pair of lateral sides 36 each having a 
pair of Substantially L-shaped sections 362 and for engaging 
with sidewalls 53 of the clip 5 a pair stopper wall 364 adjacent 
to the L-shaped sections 362, a left end 32 having a pair of 
U-shaped cross-section 322 and a receiving recess 320 for 
receiving the engaging portion 510 of the clip 5 therein, and a 
right end 34 having a Supporting section 342 upwardly 
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extending from a right side of the stiffener3 for supporting the 
stopper 540 of the clip 5 thereon, wherein one of the lateral 
side 36 defines a locking hook 368 for engaging with lever 4. 

Referring to FIG. 2, the lever 4 includes a connecting 
portion 41, an actuating portion 42 and an operating portion 
43. The actuating portion 42 includes a pair of locating por 
tions 424 pivotably received in the chambers 322 of the stiff 
ener 20, and an offset actuating portion 422 between the 
locating portions 424. The operating portion 43 extends 
upward and frontward from an end of the locating portions 
424 and is bent far away from the housing 2. The operating 
portion 43 is disposed outside of the stiffener 3. When ori 
ented at a horizontal position parallel to the housing 2, the 
operating portion 43 engages with the locking hook 38 on the 
stiffener 3. The operating portion 43 has a first portion 431 
and a second portion 432, and the first portion 431 connects 
with the connecting portion 41 and extends away from the 
connecting portion 41. 

Referring to FIG. 2, the clip 5 has a first side 51, a second 
side 52 opposite to the first side 51 and two opposite third 
slant sides 53 adjacent the first and second sides 51, 52 respec 
tively. The first side 51, the second side 52 and third sides 53 
cooperatively form a hollow receiving space. The third sides 
53 are bent toward the housing 2 and each of the third sides 53 
defines a pressing portion 530 extending from inner side 
thereof and bent toward the housing 2 in a middle portion 
thereof. An engaging portion 510 is extended arcuately from 
an outside of the first side 51 thereof defining a receiving 
portion for receiving the offset actuating portion 422 of the 
lever therein. A pair of spaced securing portions 520 is 
extended arcuately from the second side 52 thereof and piv 
otably received in the slots 324 of the stiffener 30, and a 
stopper 540 formed between the securing portions 520. When 
the clip 5 is oriented at a horizontal position parallel to the 
housing 2, the engaging portion 510 of the clip 5 engages with 
the actuating portion 422 of the lever 4, thereby the driving 
actuating portion 422 to press the chip module on the termi 
nals 21. When the clip 5 is oriented at a vertical position 
perpendicular to the housing 2, the stopper 540 abuts against 
the stiffener 3 to prevent the clip 5 from being over-rotated. 

Referring to FIGS. 1-4, since the operating portion 43 is 
bent outwardly from the end of the connecting portion 41 
along a direction away from the insulative housing 2, the 
stiffener 3 and the metal clip 5 and upwardly gradually, then 
curved inwardly toward the insulative housing 2 and down 
wardly gradually. The free end of the operating portion 43 
does not extend beyond the outermost contour of the stiffener 
3. Therefore, the upwardly curved then downwardly curved 
operating portion 43 provides the same user-friendlines, but 
has less material and thus is cheaper. Further, as shown in 
FIG.3, if we define a central axis of the connecting portion 41 
along its extending direction, the operating portion 43 is 
wholly located above the central axis of the connecting por 
tion 41 with its free end substantially contact the central axis. 
In addition, the furthest section of the operating portion 43 
relative to the central axis is Substantially aligned with an axis 
defined by a pair of mounting holes of the stiffener 3. 

Although the present invention has been described with 
reference to a particular embodiment, it is not to be construed 
as being limited thereto. Various alterations and modifica 
tions can be made to the embodiment without in any way 
departing from the scope or spirit of the present invention as 
defined in the appended claims. 
What is claimed is: 
1. A fastening device for used with a socket electrically 

connecting an electronic package, comprising: 
a stiffener; 
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4 
a load lever comprising a connecting portion extending 

along a longitudinal direction and defining a longitudi 
nal axis thereof, an actuating portion extending from a 
longitudinal end of the connecting portion and pivotally 
attached to the stiffener and an operating portion extend 
ing from the other longitudinal end of the connecting 
portion, and including a first portion connecting with the 
connecting portion and extending laterally away from 
the longitudinal axis of the connecting portion in a top 
view when the load level is set in a horizontal position, 
and a second portion extending away from both the 
longitudinal end and the other longitudinal end of the 
connecting portion along a direction Substantial parallel 
to the longitudinal axis of the connecting portion, the 
whole operation portion and the actuating portion 
located on two opposite sides of the longitudinal axis in 
the top view; and 

a locking member engaging with the operating portion of 
the load lever to lock the lever in a closed state. 

2. The fastening device as claimed in claim 1, wherein the 
operating portion is located outside of the connecting portion 
without overlapping with the connecting portion in the lon 
gitudinal direction. 

3. The fastening device as claimed in claim 1, wherein the 
first and the second portions of the operating portion forman 
arched shape, and the first portion upwardly and outwardly 
extends away from the connecting portion, and the second 
portion extends Substantially in the longitudinal direction. 

4. The fastening device as claimed in claim 2, wherein the 
operating portion extends essentially higher than the longitu 
dinal axis of the connecting portion in a side view. 

5. An electrical connector mounted on a printed circuit 
board, comprising: 

a stiffener mounted on the printed circuit board; 
a loading member pivotally attached to the stiffener, the 

loading member comprising a load lever, the load lever 
comprising a connecting portion extending in a longitu 
dinal direction and defining a longitudinal axis, and an 
operating portion extending from a longitudinal end of 
the connecting portion, the operating portion first 
extending away from the longitudinal axis of the con 
necting portion and then being bent toward the longitu 
dinal axis of the connecting portion; and 

a locking member engaging with the load lever to lock the 
loading member in a close state when the operating 
portion is operated downwardly toward the printed cir 
cuit board and brings the connecting portion to a hori 
Zontal position. 

6. The electrical connector as claimed in claim 5, further 
comprising an insulative housing with a plurality of termi 
nals, the insulative housing is mounted on the printed circuit 
board beside the stiffener. 

7. The electrical connector as claimed in claim 6, wherein 
the loading member comprises a clip, the clip is pivotally 
assembled and located in a horizontal position to cover the 
insulative housing when the loading member is locked in the 
close state. 

8. The electrical connector as claimed in claim 5, wherein 
the locking member is provided by the stiffener. 

9. The electrical connector as claimed in claim 5, wherein 
the operating portion is located beyond the connecting por 
tion along the longitudinal direction without overlapping the 
connecting portion. 

10. The electrical connector as claimed in claim 6, wherein 
the operating portion is bent Slantways and upwardly from the 
longitudinal end of the connecting portion. 
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11. The electrical connector as claimed in claim 5, wherein 
the lever comprises an actuating portion extending from the 
other longitudinal end of the connecting portion and pivotally 
mounted to the stiffener. 

12. The electrical connector as claimed in claim 5, wherein 
the portion of the operating portion of the lever is of arcuate 
shape and firstly extends away from the longitudinal axis of 
the connecting portion and forwardly and upwardly gradually 
and then extends toward the longitudinal axis of the connect 
ing portion and forwardly and downwardly gradually. 

13. The electrical connector as claimed in claim 12, 
wherein the operating portion of the lever is located above the 
longitudinal axis of the connecting portion, and the actuating 
portion of the lever is located below the longitudinal axis of 
the connecting portion. 

14. A lever for use with a fastening device disposed around 
a socket connector, comprising 

an actuating portion forming an offset actuating portion 
substantially in a middle thereof; 

a connecting portion defining an longitudinal axis, the 
connecting portion connecting with the actuating por 
tion at a first end thereof and extending Substantially 
orthogonal to the actuating portion; and 

an operating portion defined adjacent to a second end of the 
connecting portion and having a first portion extending 

6 
laterally away from the longitudinal axis of the connect 
ing portion in a top view to define a lateral operation area 
for Supporting a user. 

15. The lever as claimed in claim 14, wherein said opera 
5 tion portion further includes a second portion extending from 

the first portion and turning to substantially parallel to the 
longitudinal axis of the operating portion wherein the first and 
second portions of the operating portion commonly define 
said lateral operation area. 

16. The lever as claimed in claim 14, wherein the offset 
actuating portion is angled to a plane defined by both the 
actuating portion and the connecting portion. 

17. The lever as claimed in claim 15, wherein the connect 
ing portion is tilted above a plane defined by the actuating 
portion and the connecting portion. 

18. The lever as claimed in claim 15, wherein the second 
portion further extends from substantially parallel to the lon 
gitudinal axis of the connecting portion to a direction which 
intersects to the longitudinal axis. 

19. The lever as claimed in claim 15, wherein the first 
portion extends also upward from the longitudinal axis. 

20. The electrical connector as claimed in claim 5, wherein 
the locking member is located proximate the longitudinal end 
of the connecting portion. 
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